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The Office Action fails to comprehend the purpose and function of a vaccine wh n 
it asserts that Claim 1 is vague and indefinite because it recites "in an amount sufficient 
to confer immunity to Group A streptococcal infection." This lack of understanding is 
evident when the Office Action inquires as to whether therapeutic or therapeutically 
effective amounts are involved. 

Strictly speaking, a vaccine is not a therapeutic agent. Although some vaccines 
may facilitate rapid therapeutic results, vaccines are not generally administered as 
therapeutic agents. Instead, a vaccine is a preventative agent which acts by conferring 
immunity against a specific pathogen or class of pathogens. Therefore, there is no 
therapeutic amount of vaccine to be administered. Claim 1 uses the language "amount 
sufficient to confer immunity" to indicate the proper target for vaccine dosage. Claim 1 
therefore instructs the skilled artisan that the vaccine must contain enough cystein 
protease to invoke a protective immune response in the patient. 

The Claim language does not need to indicate a recipient of the claimed immunity. 
As the Office Action admits on pages 2-3, the specific dosage of a vaccine can be 
"determined by one of skill in the art." Therefore, Claim 1 cannot be indefinite for use of 
"an amount sufficient to confer immunity," because a skilled artisan can readily determine 
the amount for an intended recipient. 

Nor is Claim 1 vague and indefinite for use of the term "conserved cysteine 
protease." The Office Action fails to understand the definition and proper use of the terms 
protease, protein, peptide and purified protein. 

The term "peptide" refers to a compound formed by the joining together of two or 
more amino acids through amide bonds (See e.g. Kilgour p. 352; Durland's Illustrated 
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^D^P. USa-.bomat.acfced). The skilled artisan readily unhands that 

a -peptide" is a small protein, or a place of a protein, usually consisting o. a chain o, 20 or 

fevver amino acids. Claim 1 claims a "conserved cysteine proteas ." That rm'prot ,n" 

generally is understood to refer to a polypeptide chain containing more man 20 amino 

acids The term protease describes a molecule capable of hydrolyzing peptide bonds in 

a protein or peptide. A protease may be longer, or. shorterthan 20 amino acids, theretore 

the term "protease' can encompass both proteins and peptides. Applicants claim a 

protease, and ere not required to select between the terms protein and peptide. 

Furthermore,aproteaseisonlyonetypeofproteinorpe P tide, therefore, "protease" 

„ ac.ua.hy a narrower description than protein or peptide. A skiiled artisan readily 
understands me definition of a protease. Additionally, use of the term "cysteine' further 
narrows mat type of protease claimed. The Office Action would improperly require 
App „cants toapplybroader terms, inordertomakemeir Calm less "vague and indefinite- 
Applicants do not need to recite that the vaccine is "being administered to" in order 
to makethe intended use functional. Applicants respectfully assert met the skilled artisan 
understands the term "vaccine" refers to me particuiar preparation intended for 
administration. For example, a skilled artisan, and even perhaps a layperson, would 
understand that a vial of smallpox or flu materials useful as an immunization agents 
oontains-vacclnes" withoutthe necessity of reoiting Its intended use. A vaccine, as used 
in Applicants' Calm, is a noun that does no. require a recitation of its Intended use to 
define » meaning. Contrary to me Office Action* assertion, me term vaccine does carry 
considerable patentable weight. 
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TheOffice Action again errswhen it asserts the. "a physiologica..y acceptable non- 
t0 xic vehide is -defined -*"*»■ ^ Ski " ed artiSa " feadi,y ,hat 8 

An adjuvant is mere* one function,, type of veh.c.e. the tern, vehide refers ,o me 
pha rmaceut.ca.formu.a^^ 

a vehide as an excipien. (See p. 1695; attached). An exdpien. is any more or .ess inert 

dr ug (See Dortand's l..us«rated Medics. Didionary a. p. 555; attached). The MM 
artisan understands that a mu.ti.ude of vehides are cossibie. Thereto, me tern,. 

The Office Action is also mistaken when i. asserts that.the language in C.a.m 2, 
•■cysteine protease is a st^otococca. pyrogenic exotoxin B or fragments," is vague and 
indefinite. SUeotococca. pyrogenic exotoxin B is known in me art as the term for a 
cysteine protease produced by S. py^ne, A skii.ed artisan wou,d readi* recognize 
mat me speB de.ai.ed throughout Aop.ican f s specmcation refers to Streptococca. 
pyrogenicexotox* B. Furthermore, me speB gene is we., known .n me art and me skiiled 
artisan recognizes mat App.ican«s are referring to the protein product of the speB gen . 

AppHcants a.so point out that the term fragment is not indefinite. The term as used 
dearly indicates ma, a fragment is a ,ma..er piece of the w*ole. Therefore, it is readity 
ascerainabie mat Appiicants refer toao,ece from ,hewho,e of Streptococca. pyrogenic 
exotoxin B. 

,„ light of .he above remarks. Appiicants respectfuiiy request ma. mis rejection be 
withdrawn. 

-5- 



S09935&1 



1/17/^9 13:48 FULBRIQKT -> 04624095071111703308 NO. 305 



Riatr -> 04624095071111703308 



Claims „ are reiec.ed und r 35 U.S.C. S 102(a). The Office Action asserts that 
Applicants' invention is anticipated by Kfeurt*. Microbial Pathogenesis, 15.327-346, 
1S3, ('Kapar n and Kapar er al. PNAS, 90:7676-7680, August 1993, CKapur ,f). 
Applicamsrcspeetfully assert^ 

faction and the additional remaps to follow, that Kapur / a Kapur II do not anticipate 
Applicants' invention. Applicants' invention is not anticipated because the cysteine 
protease claimed by Applicants is no. the same product taught by both preferences. 

As discussed in the preceding Section 112 argument, the Office Action fails to 
appredate the definition and construction of a vaccine. This misconception aiso 
permeates the Office Action's comments regarding the Section. 102(a) rejection. Kapar / 
& Kapur II teach only the creation and partial amino acid sequencing respectively, of 
a 3 pyogenes cysteine protease, they do no. teach the use of any cysteine protease as 
a vaccine, infect. Kapur /teaches, hat W efficacious vaccine is notye, avallablefor 5. 
pyogenes .■ Kapur / leaves littie doubt that it does not anticipate Applicants' invent 
when it indicates that the Knowledge that a cysteine protease is involved may have 
significantimplicationsfor^ 

K apu r;doesnotteachavaccineandtt,atKapur.asaskilledar.isan,recogn iZ es»h a tmere 

isolation and characterization of a protein is insufficient to yield a vaccine. 

,t remains important to continue to recognize that Applicants claim a vaccine, and 
no. simply the product of a protein purification scheme. The sKi.ied artisan readily 

is insufficient to yield a vaccln . This point is even more important wh n the protein 
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involved is directly responsible for th pathogenicity of the bacterium. Cysteine protease 
cannot b administered in a native form as a vaccine because the active enzyme will act 
as a toxin. Nor is it possible to randomly denature the protein and administer the 
denatured protein as a vaccine because the protein must at least a portion of its original, 
native three-dimensional structure. This retention of structure is necessary so that the 
vaccine may induce immunity against the native three dimensional structure that is 
secreted by the bacterium in vivo. Therefore, the creation of a vaccine is not automatic or 
assured, even if the amino acid sequence of the antigen is known. The current difficulties 
with obtaining a functional vaccine against the AIDS virus is a perfect example of this 
principle. 

Applicants, in teaching and claiming a vaccine are not claiming the product of 
purification of cysteine proteases. Applicants are claiming a vaccine, which is the end 
product of controlled processing of a cysteine protease. This processing is analogous to 
the creation of a diamond. A diamond is not the same product as the carbon from which 
it is made. Similarly, Applicants' vaccine is the product of a change in the structural 
conformation of the original molecule. As mentioned previously, the toxic cystein 
protease must be converted to a non-toxic form. This process involves inactivating the 
native form of a cysteine protease so that the proteolytic activity is removed. Therefore, 
the inactivated cysteine protease (the vaccine) has a different three-dimensional structure 
compared to the native protein. Applicants' claim language specifying a non-toxic vehicle 
specifically excludes native (ie. active) cysteine proteases. 

At the other end of the spectrum, total denaturation of the cysteine protease will not 
necessarily lead to a vaccine because the cysteine prot ase must retain enough of its 
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«- «. *— « * an l— ^ respon9e d,rectet ! 

teineprotees produced » «. .V ft. ** ~ * 

the protein amino acid sequence ana me p 

in o — - — e o« , ft. - - a — . * 

rBS ponse v^thout e.hWing *e toxic offect. of the dise^e. 

in^offtea* .Ks.^cants^V^stt.t^^.e 

withdrawn. 



3£JL ^ arB reacted under 35 ,,C. , 10 2(b ) as a^pated * 1* - « 
Hauser e,a, — * None of these fences ^ a vaccine. H-r~ 

1. „ B an, its — to other P yo B en,c toxins an, to streptococ* 

o( leptococca, proteinase. Appiicant, a B ain respects — - *~ " °< ' 
protein sequence does not anticipate the invention of a vaccine. 
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None of these references disclose the use of cysteine protease as a vaccin 
against Group A Streptococcal infection. As mentioned previously in this r sponse, the 
mere isolation or characterization of a protein (or its nucleic acid precursor) is insufficient 
to yield a vaccine. Isolation of the protein is not predictive of the likelihood of success of 

obtaining afunctional vaccine. 

In light of the above remarks, Applicants respectfully request that these rejection 

be withdrawn. 

t; II s c 5 103(a) 

Claim 5 is rejected as unpatentable over Kapur I, or Kapur //, or Gerlach ef a/., or 
teaser et a/., or Ta/ef a/., in view of Abe ef a/. Applicants respectfully assert that none of 
these references can be combined to teach Applicants' invention. 

All of these references, except for Abe et el. have already been discussed. The 
failure of these references to disclose or even suggest the use of cysteine protease as a 
vaccine renders their combination with any or all of the other seconder, references 
inappropriate since there is no motivation to do so. As discussed in regards to 
Applicants prior arguments In this response, the mere purification and sequencing of a 
protein is Inadequate to teach the creation of a vaccine. For example, there is no 
indication the dialysis procedure described in one of the references yields a nontoxic 
carrier, and no indication that such compound will yield a vaccine. In addition, the 
limitation that the vaccine compositions contain a physiologically acceptable vehide in 
addition* thecysteineprotease is ignored. The CCPA has held that "absent a disclosure 
by Ithe cited prior art] of specific therapeutic or pharmaceutical uses for (a known 
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compound], the addition of a pharmaceutical carrier to that compound and the 
determination of suitable unit dosage forms is not obvious." In re Anthony, 162 USPQ 594, 
597 (CCPA 1969). Further, the claim requires that a conserved cysteine proteas be 
present in an amount sufficient to confer immunity to group A streptococcal infection, which 
is the de facto definition of a vaccine. None of the cited references describe either the 
conserved cysteine protease in combination with the physiologically acceptable vehicle, 
or a composition comprising the conserved cysteine protease in the specified amount. 
These limitations are not obvious variants of the cysteine proteases described in the cited 
prior art. 

None of the references provide motivation to administer cysteine protease to a 
human or animal. Thus, there is no motivation in the cited prior art to incorporate the 
cysteine protease into pharmaceutical^ acceptable carriers in amounts sufficient to induce 
immunity against group A Streptococcal infection. 

Most importantly, Abe et a/., does not teach using cysteine proteases as vaccines 
or methods of vaccination. Abe et a/, discusses the toxic effect of speB toxin among 
others, in particular, Abe et al. discusses how speB acts as a superantigen and how this 
contributes to its f unction as a toxin. This toxic mechanism involves stimulation of immune 
cells that contribute to and accentuate the deleterious effects of the toxin. (See p.3750). 
This is completely unrelated to the suitability of speB as an immunizing agent. In fact, this 
teaching would lead one away from considering speB as a viable candidate for an 

immunization agent. Therefore Abe et al. could never be combined with another reference 

to yield a vaccine. 
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Furth rmore. there is considerable evidence that Accents' invention is not 
ob vious. Priocto Applicants' invention, no one has disclosed en effect vaccine against 
GroupAStreptococcalinfection.despitethedireneedtodeve.opone. For xample.over 
six miilion chiidren were estimated to suffer from rheumatic heart disease in .ndia aione 
in 1981. (Agarwal, UmceM^O, 1981). In the U.S., Group A Streptococcal infection 
causes about 25-35 million cases of pharyngitis per year, with costs of about $1-2 billion 
peryearihdirecthealthcarecosts. (HscMffefa,.. 240 Sdence 1487 (1981)). Thegrave 
nature of the illness caused by streptococcus coupled with the complete lack of an 

acceptablevaccineprior to Applicants' invention is strongly probativeof nonobviousness. 

,„ re Dow Chem. Co., 5 USPQ 2d 1529 (Fed. Cir. 1991) ("Recognition of need, and 

difficulties encountered by those skilled in the field are classical indicia of 

unobviousness,") 

Claims 6-17 are rejected under 35 U.S.C. 103(a) as being unpatentable ov r 
fiscAeffiefa/. andKehoeinviewof Kapurfor/I, Teietal., Hauseretal.. Gerfacnefa/., 
andfurther in viewofAAe eta/. In addition totheremarks that follow, Applicants refer the 
Office to arguments made earlier in this response regarding these various references. 

The Office Action does not point out a single suggestion to combine any of these 
references. The Office Action must specifically point out the suggestions to combin 
references, it can no. merely select bits and pieces from various references and provide 
20-20 hindsight recombinations to yield Applicants' invention. In the instant case, even 
if me use of 20-20 hindsight was permitted, the references cited do not even provide the 
•parts" that can be combined to create Applicants' invention. 
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Bscheft et al. can not b combin d with any other reference to teach Applicants' 
invention. Fischetti ef a/, constructed a vaccina virus recombinant that expressed the 
conserved region of the structural gene encoding the M6 molecule, which is not a cysteine 
protease. Kefioe is a review article that reviews prior studies related to the development 
of group A streptococcal vaccines using M protein which is different than the cysteine 
protease of the instant invention. Furthermore, Keftoe eta/, state that attempts to develop 
a Group A streptococcal infection vaccine have not been successful: 

feasible. It Is clear that further studies are required.!' 
Additionally, though Kehoe et al. may constitute an invitation to develop a Group A 
streptococcal infection vaccine, it fails as a § 1 03 reference because it does not suggest 
the means disclosed by Applicants to accomplish that end. Hybritech Inc. v. Monoclonal 
Antibodies. Inc., 231 USPQ 81 (Fed. Cir. 1986). 

As mentioned previously, Abe et al. investigates streptococcal erythrogenic toxin 
mechanisms, therefore, it can not be combined with any other reference to yield 

Applicants' invention. 

Asdiscussed previously, Kapuretal. investigates the role of cysteine protease in 

Group A streptococcal infection pathogenesis, but provides no suggestion of its use as a 
vaccine. Therefore, it is clear that none of the references cited in the Office Actioncanbe 
combined to yield Applicants' invention. 

in light of these remarks, Applicants respectfully request that the objections to th 
specification and the rejections of Applicants be reversed. 
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Applicants assert that in light of the above remarks, the Application is now 
condition for allowance. Accordingly. Applicants respectfully request that a Letter Patent 
be issued on the application. If any outstanding issues remain, please contact Thomas 
D. Paul at (713) 651-5325 for quick resolution. 

Applicants do not believe that any additional fees are due. If, however, additional 
fees are due, please charge the additional fees to the deposit account of Fulbright & 
jaworski LLP.. Account No. 06-2375. under Order No. 957111, from which the 
undersigned is authorized to draw. 



Respectfully submitted, 



■* — ' "I ra Ross E. Davidson ' 



Date: ffV/U Ross E. Davidson 

Registration No. 41,698 
Counsel for Applicants 

Fulbright & Jaworski LLP. 
1301 McKinney, Suite 5100 
Houston, Texas 77010-3095 
Telephone: (71 3) 651 -51 44 
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